Abstract: Novel heterocyclic compounds containing pyrimido-pyrimidine moiety have been synthesized by the reaction of 2,4-diamino-6-(4'-substituted phenyl)pyrimidine-5-carbonitrile with bis-(-methylthio)methylene malanonitrile in presence of anhydrous K 2 CO 3 to yield 6-amino-4-imino-8-(-4'-substituted phenyl)-2-(methylthio) 4(H) pyrimido[1,2-b]pyrimidine-3,7-dicarbonitrle. The structure of pyrimido-pyrimidine dicarbonitriles have been characterized by using IR and 1 H NMR spectroscopy. These compounds were screened for their antibacterial activity.
Introduction
In the last few years researchers have been highly interested in the chemistry of heterocyclic derivatives with their expected biological activity [1] [2] [3] . Earlier of this fused pyrimido benzothiazole possessing three to four rings [4] [5] [6] have been reported, which exhibit the activities like Anti-inflammatory 7 , antiallergic 8 , antitumer 9 and antiparakinsonism 10 some pyrimidine derivatives showed antihypertensive, antipyretics, analgesics 11 activity.
Few pyrimidine derivatives are pesticides 12 , herbicides and plant growth regulators 13 . Synthetic methodologies for the synthesis of novel fused pyrimido-pyrimidine nuclous have better interest in pharmaceutical and biological activity, particularly in cancer research.
In this route, we report the novel heterocyclic system possessing fused two rings. 6-Amino-4-imino-8-(4'substituted phenyl)-2-(methylthio)-4(H) pyrimido [1,2-b] pyrimidine-3,7-dicarbonitrile (III) was synthesized from 2,4 diamino-6-(-4'-substituted phenyl) pyrimidine-5-carbonitrile (I) 14 with bis-(methyl thio)methylene malanonitrile (II) in DMF solvent in presence of anhydrous K 2 CO 3 . 
Experimental
Melting points were determined on a Gallenkamp melting point apparatus and are uncorrected ( Table 1 ). All products were monitored by TLC using Merck silica gel for TLC. IR spectra were measured on SHIMADZU FTIR spectrometer. 1 H NMR spectra were recorded on a BRUKER DRX 300 A.V. ANCE spectrometer at 300 MHz. Mass spectra was recorded on a SHIMADZU QP1100EX mass spectrometer.
Preparation of 6-amino-4-imino-8-(4'-substituted phenyl)-2-(methylthio)-4-(H) pyrimido[1,2-b]pyrimidine-3,7 dicarbonitrile (III a-e )
Mixtures of compound (I) (2.4 g 1 eq) and reagent compound (II) (1.4 g 1 eq) in 25 mL DMF was refluxed for 6-8 h in presence of anhydrous K 2 CO 3 . The progress of the reaction was monitored by TLC using benzene:ethyl acetate. The reaction mixture was transferred into ice cold water, solid gets separated out and recrystallized from ethanol (Scheme 1). The yield is shown in Table 2 . 
6-Amino-4-imino-8-(4'-methoxy phenyl)-2-(methylthio)-4(H) pyrimido[1,2-b]-pyrimidine 3-7, dicarbonitrile (III b )
Red brown colour; mp= 240 [1,2- 
6-Amino-4-imino-8-(4'-methyl phenyl)-2-(methylthio)-4(H) pyrimido

6-Amino-4-imino-8-(4'-chlorophenyl)-2-(methylthio)-4(H) pyrimido[1,2-b]pyrimidine 3,7, dicarbonitrile (III d )
6-Amino-4-imino-8-(4'-Nitrophenyl) 2-(methylthio) 4(H) pyrimido[1,2-b]pyrimidine 3,7, dicusbonitrile (III
Results and Discussion
Reaction of bis(methylthio)methylene malanonitrile (II) (1 eq.) with 2.4 diamino-6-(4'-substituted phenyl)pyrimidine-5-carbonitrile (I) (1.eq) in presence of anhydrous K 2 CO 3 and DMF as solvent was carried out under reflux for 7-8 hours to yield compound III a-e .
The compound (I) having 2,4-diamino functional group but amino group at 2 nd position become free from steric hindrance, under maintained condition and equivalent ratio monocyclisation occurs to form compound III a-e . After spectral studies monocyclised compounds were found and the yield of compounds is shown in the Table 2 .
Antibacterial activity
The synthesized compounds were screened for their antibacterial activity against gram positive species S.aureus and B.substilis and gram-negative species E.coli and S.typhi by paper disc diffusion method 15 . All the synthesized compounds were dissolved in dimethyl formamide (DMF). The synthesized compounds showed zone of inhibition from 8-14 mm in diameter, whereas standard streptomycin exhibit zone of inhibition is 16 and 20 mm in diameter against S. aureus and B.substilis and penicillin exhibited zone of inhibition is 13 & 16 mm in diameter against E.coli and S.typhi respectively. Among all synthesized compounds III a-e , compound III d (12, 10, 12, 13) and compound III b (09, 11, 11, 14) showed higher zone of inhibition against S.aureus, B.substilis, E.coli and S.typhi respectively (Table 3) . Our conclusion about present work showed that presence of halogen (Cl) and methoxy (OCH 3 ) group at 4'-position increases the antibacterial activity. 
